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W BACKGROUND OF THE INVENTION 

C Field ofthe invention ^ for a computer 

with digital-to-analog converter characterization data. 

ref erenee voltage and an input digttal va.ne. The referenc v g ^ 

ir srs- » - — - — - • - — 
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a- -A r Rased on the one-half resistor divider and the typical 

voltage range of 0-0.7 volts tn th ^ ^ ^ ^ 

DAC i. 0-1.4 volts. Even though e * DAC «d ^ _ ^ ^ ^ 

sourc e as a — reference, each DAC does P ^ ^ 

response «o a same digital input value. As such, there 

^"JT ^^^^ colorn^entoffce 
computer system. 

BRIEF SUMMARY OF THE INVENTION 

l00061 Briefly, a computer .stent provides a tee^ue 
3 utilizing digita,-,o-ana,og converter chamctenzatton da.. ^ ^ 
3 convertersfcrapluralityofcolor^ 

P analog voltages from « f digital charac teriza.ion values. Color 

£ - ,~ - — - - 

U plurality of digital characterization values. 

l BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 

100071 v-s:-: 

following detailed description of the invention 

"net" — — - - - — — ■— * - - ™*~ 
— "rr:„- — - — ■ - — 
- ^ — » — - — 

additional characterization data for the DACs of Figure 1 . 
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DETAILED DESCRIPTION OF THE INVENTION 

D f • to F.gure 1 an exemplary computer system 100 with DAC 
100081 Refernng to F.gure 1, The 
ch aracteri Z at.o„ data in relation to a cathode ray ^ 10 , 

somputer ^l^.^^^^^,^ 

1 no k a high-performance system, then me viucu j 
Ifth e computer system .00 a lugh P ^ ^ g ^ ^ ^ 

: inS rtI 00 m y be contained in a graphics controller chip on the 
then the v.deo subsystem 100 may ^ 

m otherboard of the computer system 100. vtd y ^ ^ 

(DACs) 106-110 such that each pnmary color cnanne. 
analog converters (DACs) xhe DACs 106-1 10 may be part of a DAC interface of 

particular digital-to-analog converter. The DACs ^ 
a .aph.cs controller ch, P or card. For ex P= ^ ^« „ ding to 

. — ingtothe^orredcoh^ ^ ^ted as correspondtng to the or 

3 the "G" or green color channel; and DAC 1 1U w 

3 bta eco,orch»ne,. Each DAC 106 -U0 Is coupled J— ^ ^ ^ 
> resistors H4-UB are coupled to avtdeo —20 ^ ^ 

r Three pins of the — « - - ^ ^ ^ ^ ^ The 
S. pins of the connector 120 are useo gr DAC 
W vid eo subsystem ,04 hrrther includes a "«! he.ow in connection 

" '^^-entsofacompnter 
system are onutted from Figure 1 for sake of clanty. 

data 138-142 in a manner that compensates for DAC v^ab y 

refereto rendering — ''^^^Z'Z, 

ma y tnvolve matrix operations, frltenng and/or ,oo k -up taMes fr P ^ 

— -"rrirZ^ra^rarel.inacoIorprofrlefor 
^1^0^ IloTlagemen, sofrware ,46 may be part of an operating 
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h P a distinct application. In interpreting the DAC 

system or alternatively may be a distmct app ^ 

^t* n8-142 the color management software 140 may 

charactenzaUon data 138 142, ^ co , or 

»— ,46 my employ a suitable non-linear — ca, model based on 

»— — ' "T" 4 3 r 7 42 ^Leasuremen. of «he DAC character^ data 138- 
ft. measured DAC data 138-142. The m charact enzauon data .38-142 

,42 is diseussed be,ow iu conneCon wfth F.gures 4. S independently color 

is stored for each DAC 106-1,0, the eo.or management software 
corrects for each DAC 106-UO. 

,, ■ , a. . resistor-buffer combination or termination for each 
,00101 The monitor 122 mcludes a resistor butto 

as correspond to the t o ^ ^ ^ ^ ^ ^ ^ ^ fee 

— I gro ,h^"or blue color channel. Buffers 130-134 are coupled to a 
tteated r;rrbCessofeachprimary color displayed on the picture tube- rs a 
picture tube 136. The bnghtne correS Donding to the primary color. A 

of the input voltage to the - - ~ datively, the monitor m 
, cathode ray tube (CRT) is one example of a picture 
may be a flat panel display. 

i [00111 

5 data for storage in the computer system 10CUS *p » AC .0. ^ ^ ^ 
* predetermined drgita, input va Me or numb. 21 As - ^ _ ^ ^ ^ 

maximum digital input value for each DAC 106 The output 

maximum digital input value wil, correspond „, -UT * « ^ fl or ^ ^ 

u nP nf Pac h DAC 106-1 10 is measured with a voltage me 
analog voltage of each UAt iu rmlo i e d to a high precision 

-Pntentcapableofmeasunng — " ^ , — d to be 

75ota ::rr:: ::^„r ere, - — — > - 

„;et«r ?n? The voltage meter output signals ^ ^ 
va,ue for the precs.on res.stor 202. The g ^ ^ ^ ^ 

rsrr.r=: 
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, trm t04 such as during the manufacturing test proeess, 
— — ° f * V d ;° Tui - the computer system manufacture, - - 

before the video subsystem 104 ,s supphe ( a rf 

rrns^^— '---•••■^ 

- - — 7*"t'" —.age o f these apples ts a ,ac k of 

of the manufacturer of the DACs too 

user intervention in characterizing the DACs 106-1 10. 

♦ r^r nAC 106-110 should be taken to 

i each DAC 106-110 represents the transfe lope ^ defined based 

i pariic.larly.ifHnearhehaviorisassumedforeachDAC^ . ^ 

! on „ measured output ^ Z ero ou,ut analog vohage ,n 

J z;:^™---— " DAC,06 - n0 

U can be taken, rather than two measurements. 

- V .n exemplary data flow for measuring and storing DAC 

O ,00131 Referring to Frgnre 3, an exemplary alue 3 00 for "128" 

* char— •**^^^ 1 ""^ 10 *S«L.«--.»AO.^ 
is input into eachDAC 106-110. IfmeDACs <*H0« 8^ ^ ^ 

„0 are heing driven with the maximum dtgtta, ^ DACs 10 , u0 in 

aualog stgnals 3. 4-3 IS indicate ^ ^ ^ _ ^ equ , pment 

response to the digital mpu. value 300. A J ^ tomeasurethe analog signals 314- 
eapabieofmeasuring voltage directly or mduee su- ^ ^ ^ ^ 

. _ — - ~ ~ t 

d ,agnost,c software may he u^edin c = on - ^ ^ ^ _ ^ rf 
m easuremen.s. A digital output s.gnal 302 from th g me(er ^ 

, 397 volts for the DAC 106; a digital output s.gnal 304 from the v g 
a voltage of 1.398 volts for the DAC ,08; and a digtta. output s.gnal 
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H» of 1 399 volts for .he DAC 1 10. Since a voltage meter reading 
met er 2 00i„o,ea t es avo,t ge of .39 ^ ^ 

Wanking m,erVal ' oTL ifavoltagenreterisuseofortttemeasnrements, 

the appropriate processmg should be K 302 306 is stored or recorded in the 

, 06 , 10 . ,* r — r:^„ .,a for analog 
nonvolatile memo, U * - ^ ^ ^ 

P :;; A c! Oc-U „ response to the same digital input value. More genera,,, thrs 
:Cs^ to — - co,or channe.s of the vrdeo suhs y s,em ,0. or graphrcs 

controller. 

l00141 — -^-^j— rj^-^- 

5 -stored. « ^^X^^--"---" 0 
3 HO. The analog srgnals 4,8 ^ ^ „ „ sed 

to „ the anatag ^ ^ « . ^tal output signal 40S from me 

200 indicates a voltage of .697 volts nAC 108 - and a digital output 

volt age meter 2 00 indtcates a voltage of .,93 ™,.s for * DAC - S ^ 
slgnal 4,0 indicates a vo.tage of ,99 volts *r *e DAC 0. ^ ^ ^ ^ 

4,0 thus indicate a chanrrC-.o-channel rn.sma.ch of .001 vo 

108 , a charmel-.o-channe, mismatch of .00, vohs be^eer .0 «^ ^ ^ 
of the output s ig na!s 40o-4,0 is stored in the — = ^ ^ ^ 

more precision there is mjecie non-lineanty of 

For example, with more voltage measurements for each DAC 
the DACs 106-1 10 can be better taken into account. 
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system may be characterized. 

„,e ana explanatory thereof, -d«. ^ * ^ ^ 

storage techniques, color management -«AC ^ ^ 

spirit and scope of the invention. 
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